Objectives. To develop, implement, and assess a course that introduces students to the process and application of pharmaceutical care. Design. The course was offered to students in the third semester of the PharmD curriculum. The course's ability outcomes were to integrate and apply scientific and therapeutic knowledge in the delivery of evidence-based pharmaceutical care, and to develop the skills of a professional, lifelong learner. Assessment. The students successfully applied the information learned in this course to the practice of pharmaceutical care. The 3 components of the course that appeared to be the most challenging were identifying drug-therapy problems, creating compound goals, and creating a care plan. Conclusion. This course was effective in meeting ability-based outcomes. The assessment data helped the instructors determine what changes should be made to increase the course's success when it is offered again.
INTRODUCTION
Pharmaceutical care is defined as the responsible provision of drug therapy for the purpose of achieving definite outcomes that improve a patient's quality of life. 1 Twenty years have passed since Hepler and Strand offered this definition, yet many would argue that the practice of pharmacy has not caught up yet with this vision. [2] [3] [4] Pharmacy educators are given the responsibility to educate future pharmacists so they will be equipped with the required knowledge, skills, and attitudes to practice pharmaceutical care, not only upon graduation, but for a 40-year career. This can be a daunting task because it requires the educator to make predictions about what future practice will be. The 2007 Accreditation Standards and Guidelines from the Accreditation Council for Pharmacy Education (ACPE) addresses these issues. 5 Standard 9 states that student pharmacists' learning must support current practice and equip the students to advance the profession. It also requires that students are able to identify and implement needed changes in the profession. Standard 11 states the curriculum must produce graduates with matured critical thinking and problem-solving skills and the ability to self-direct their own learning. Guideline 12.1 emphasizes the importance of understanding the facets of the ability to practice patientcentered care.
To meet these needs, our objective was to develop a course that introduces students to the process and application of pharmaceutical care. Delivered in the first semester of the students' second year in the doctor of pharmacy (PharmD) program at Belmont University, the goals of the course were to encourage the students to begin applying the concepts of pharmaceutical care, promote professionalism, and foster a connection among the pharmaceutical science classes and practice.
At its inception, Belmont University school of pharmacy's faculty members envisioned a program that blended pharmaceutical science and practice at its educational foundation with a complementary philosophy that students would benefit from a focus in 1 of 4 curricular concentrations identified as pharmacotherapy, management, informatics, and missions. This curricular model became known as Pharmacy-PLUS. 6 (See Table 1 for a brief description of each concentration.) Students are required to declare a concentration at the end of their second year, so this course is timely in meeting their need to learn about career paths. Consistent with the course objectives, exposure to the curricular concentrations was designed to teach students to apply the elements of the pharmaceutical care cycle to case studies exploring the problem-solving skills needed to practice in pharmacotherapy, management, informatics, and missions.
DESIGN
The instructors wanted to design the course to ensure that student pharmacists would develop the knowledge, skills, and attitudes required to implement pharmaceutical care into their practice upon graduation. Incorporating active-learning strategies into a course is 1 method of ensuring that students apply learned information. Active learning incorporates the students' reading, writing, discussing, or becoming engaged in solving problems. 7 While activelearning strategies have been proven equivalent to lectures if the goal is to learn content, active learning is superior to lectures if the goal is to promote thinking skills. 7 The course development was guided by D. Fink's integrated course design. 8 To ensure development of a learnercentered rather than a topic-generated course, the course designers began by determining what the students should achieve in the course. The following were identified: plans that include monitoring and follow-up d Demonstrate a commitment to improving patient outcomes The course's ability outcomes were to integrate and apply scientific and therapeutic knowledge to the delivery of evidence-based pharmaceutical care, and to develop skills of a professional, lifelong learner. Table 2 provides the content (knowledge, skills, and attitudes) to meet each ability outcome.
A second priority was to maintain consistency with Belmont University school of pharmacy's goal to provide a correlated and integrated curriculum. Tables 3 and 4 display the prior and concurrent courses that supported or reinforced the pharmaceutical care course.
Once a clear vision was developed about the components of the course and its fit into Belmont's curriculum, we determined that the 72 students in the class should be divided in 3 sections to limit the class size to approximately 24 students per section, allowing a smaller student-teacher ratio and more meaningful interaction. Each section met once each week for 2 hours. The course was taught by 2 faculty members, with only 1 faculty member usually present Emphasis on the provision of population-based care using evidence-based principles and culturally sensitive methods that apply across local, national, and international borders An ability-based course requires opportunities for the students to practice the abilities presented. The Clinical Skills Primer was used throughout the semester as the students progressed through the pharmaceutical care cycle. The Case Studies text provided opportunities for students to practice applying the knowledge they were learning. The practice opportunities were mapped to the Center for Advancement of Pharmacy Education (CAPE) competencies (Table 5 ).
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Application of learned information can occur through the use of case studies and result in significant learning. 8 The process of working through a patient case mirrors the approach to problem solving described by Dewey. 7 First, a problem and its cause(s) are defined. Next, solutions are identified and evaluated. This is followed by selecting the solution that is most appropriate for the patient. This process also exposes students to the ambiguity of pharmacy practice because students determine that there is potentially more than 1 correct solution. To increase the significance of learning, the guided design process described by Bonwell was used to require the students to formulate, in greater detail, a care plan that included appropriate monitoring and follow-up to ensure the safety and efficacy of the care plan. 7 Each student was assigned a case from Community Pharmacy Case Studies that included medications that the students had studied in Pharmacodynamics the previous semester and were currently learning in the Pathophysiology and Therapeutics course. To ensure fairness among students, faculty members evaluated the cases based on the number of drug-therapy problems present and the complexity of the cases. Six cases were selected with an average of 4 drug-therapy problems per case. All were considered by the instructors to be equal in complexity.
Before the first case assignment was made, the students were provided with the reasons they would complete the pharmaceutical care cycle in steps rather than simultaneously. 9 By going through 1 step at a time, the students received feedback on their performance before they moved to the next step of the cycle. Table 6 displays the progression of assignments with descriptions of in-class activities used to prepare the students for completion of the assignment. As each assignment was given, the feedback construction model was used to create the grading rubrics. 12 The feedback construction model encouraged student participation in the design of the evaluation tool. In this case, students participated in the process of assigning weight to each criterion in the rubric. Affording students the responsibility of developing aspects of the course transformed the classroom into a learning community, resulting also in student buy-in. Rubrics are available upon request from the primary author.
An additional requirement for the first assignment was a learning journal that documented what the student had referenced to complete the assignment, where they had looked, what additional questions arose, and their plan to find answers. The learning journal was used with the first assignment to help the instructors determine if their expectations were aligned with the students' abilities. After the journals were submitted, the instructors reviewed them. Based on the students' completed coursework, the content and amount of information in the learning journals reflected what the instructors had expected. The learning journal also reflected the principles of a learning agenda and plan of action described by Fink that encourages students to identify For the documentation assignment, the class voted on a data collection form from their textbook. The adopted form was to be used to document the subjective and objective data from their case. 9 The next step was to summarize their assessment and plan, resulting in the creation of a subjective, objective, assessment, and plan (SOAP) note. Students were limited to a single-spaced, 1-page summary for this assignment to emphasize the importance of being thorough yet concise when documenting patient care activities.
The final examination for the course was a poster presentation that required integration of all of the information covered over the course of the semester, demonstrating significant learning. 8 The poster was intended to illustrate visually the entire pharmaceutical care cycle and its application to the patient. The poster also included a letter to the patient's physician detailing recommendations and justification for those recommendations. The final component of the poster was a self-assessment reflection essay which included whether their recommendations had been evidence-based and correct as determined by student-specific feedback received from the instructor throughout the semester. Reflection is thought to contribute to significant learning because it allows the learner to ''learn how to learn.'' 8 The students were given a handout containing information on preparing 
layout and design, font size, illustrations, and content. To limit costs, the students were allowed to use a trifold board with printed PowerPoint slides.
To emphasize the importance of integrating knowledge from other courses, the instructors wanted the students to reflect on previous and concurrent courses, and identify the knowledge they had that was required to complete each assignment in the pharmaceutical care cycle. To help them begin to purposefully make those connections, a few examples were provided in class, including relying on pharmacodynamics to understand the mechanism and clinical significance of a drug interaction. Examples of connections provided by the students were: informatics to know where to find information and the validity of resources, pharmaceutics for the effect of dosage forms on the body, and anatomy and physiology for an understanding of neurotransmitters.
The posters were presented in sections of 24 students in a room on campus set up with tables to accommodate the event. Students were encouraged to wear their white coats, and other faculty members were invited to see the students' work completed over the semester. The posters were graded with a rubric weighted most heavily in the areas on which the students had not been evaluated throughout the semester, such as presentation style, connections among coursework, and the reflective self-assessment. Both instructors for the course were present at all 3 sections' presentations, and each graded half of the posters.
Peer teaching as an active-learning strategy is thought to enhance individual student performance. 7 Therefore, after several in-class activities, students were required to perform either a self-assessment or a peer-assessment. By the end of the semester, each student had completed 2 selfassessments and 2 peer-assessments. For these activities, the following performance expectations were stated: (1) objectively evaluate the work based on the performance criteria provided for the assignment; (2) provide evidence for your evaluation; (3) approach the activity in good faith; and (4) be clear and concise. During the self-assessment activity, students were asked to reflect and complete a rubric that addressed thoroughness, accuracy, and professionalism. The rankings were distinguished, proficient, intermediate, or novice. When providing peer feedback, students commented on what was successful and why; what could be improved and how to make those improvements; and whether the assignment was coherent, complete, concise, and correct. After completion of each of these activities, the students were given feedback from the instructors about their self-or peer-assessment. The feedback included how valuable the self-or peer-assessment was to making improvements in the future, if evidence was provided, and if it was constructive. The feedback which students received on the peer-and self-assessment activities accounted for 10% of their overall course grade, with each of the 4 activities weighted equally.
Cooperative learning as an active-learning strategy is a useful tool because it promotes the development of social skills. 7 This strategy was used while students were exploring the 4 curricular concentration areas. Case studies for each concentration area were developed suggesting problems or conflicting opinions on various topics. As a group assignment, students were asked to choose from a set of problems to work on as an in-class activity. The group's objective was to evaluate the problem and formulate a solution based on evidence from the literature. Each group presented their unique case stating reasons for the problem and what they proposed as a solution. The instructor facilitated class discussion on the validity of the solution and its application to current pharmacy practice. In addition, the instructor led a discussion on opportunities available in each area of concentration and what professional development planning students should perform prior to seeking employment in that field. The ''path to practice'' included recommendations for gaining knowledge and experience while in pharmacy school and after graduation. For example, for the pharmacotherapy concentration, various residency programs were presented that offered postgraduate experience in clinical practice.
To further develop the concept of lifelong learning, students were given the names and contact information of several organizations that support pharmacists who specialize in each of the concentrations to investigate further. The National Community Pharmacists Association was acknowledged for their independent pharmacy ownership materials, and Christian Pharmacists Fellowship International was acknowledged for their handbook for pharmacists on short-term missions.
13-14 Several organizations that are not pharmacy-specific were also identified. Healthcare Information and Management Systems Society was discussed for those interested in informatics, and Christian Medical and Dental Associations was mentioned for health care workers who wish to pursue mission work.
15,16 Students were encouraged to use these resources as well as their own research to develop their interest in a curricular concentration.
This course utilized the ''learn process'' 17 which promotes establishing a team in an education environment with the goal of locating opportunities for improvement, assessing current processes, researching causes of any problems identified, and proposing solutions. Four students volunteered to serve on the course's learn team, with the responsibility of identifying components of the course that were working well and those that were not. For the areas determined to need improvement, the learn team had to identify potential solutions. The learn team also developed a survey instrument that was sent to the class.
EVALUATION AND ASSESSMENT
The teaching strategies used throughout the semester were evidence-based, promoting student learning and retention of material. Because this course was offered early in the 4-year curriculum and simultaneously with the first therapeutics course, the instructors believed the in-class preparation consisting of discussions and demonstrations contributed to the students' ability to perform the assignments, particularly collecting and evaluating data.
The poster presentations were considered the capstone project of the semester. The instructors believed achieving at least an 80% signified appropriate competence for second-year students. The mean grade of the poster presentations was 89.4%.
The results of students' performance on the pharmaceutical care assignments and peer-and self-assessments are presented in Table 7 . Student performance data was collected from graded assignments after the conclusion of the course.
Regarding the concentration case studies, informal peer evaluation of the group presentations and comments accompanying the assignments were positive and demonstrated more detailed understanding of the career opportunities in the 4 concentration areas. Several students declared their concentration in the semester following completion of the course and started elective study in those areas.
Forty-seven percent (n 5 34) of the students enrolled in the course completed the anonymous survey instrument that was administered near midterm. Sixty-five percent of the students felt they had adequate time to complete each of the assignments. When each assignment was given, the assignment sheet contained how the assignment mapped to the CAPE Competencies. Fifty-nine percent of the students felt this was helpful. The other forty-one percent felt that the assignment sheet was overly complicated. Seventyone percent of the students preferred to complete additional case studies during in-class activities. Eighty-five percent of the students understood how this class related to the other classes they were taking.
Ninety percent (n 5 65) of the students enrolled in the course's 3 sections completed the university's online course evaluations at the conclusion of the semester. The following summary statements reflect the most frequently provided comments:
d Having to directly apply skills/knowledge learned from other courses to fulfill this course's requirements was a good challenge. 
DISCUSSION
The course's success can be attributed to several components. First, during the design phase the instructors spent substantial time ensuring that the course was developed to meet ability outcomes. A second important component was teaching the course in sections. Addressing a group of 24 students allowed each section to be more involved and interactive, and the instructors believe this made the in-class activities more meaningful. For example, the in-class activities surrounding the assignment to collect and evaluate data proved useful to the students based on their feedback. Common comments included that they had ''never had to think like a pharmacist'' and these activities helped them model that behavior.
The instructors' goal was that at least 70% of the students enrolled in the course's 3 sections would achieve ''excellent'' or ''good'' on the grading rubric for the assignments listed in Table 7 . The 3 components of the course that did not meet this goal were identifying drug-therapy problems, creating compound goals, and creating a care plan. According to the grading rubric scale, the percent of students performing at the ''fair'' or ''poor'' performance level in the 3 sections were 36%, 35%, and 38%, respectively. The struggles with identifying drug-therapy problems seemed to stem from the differentiation of active versus potential problems, and identifying what could become a problem. Creating compound goals presented a challenge because it required the students to think beyond the implementation of their care plan to those drug-therapy problems that could arise because of that plan. The most common reasons students did not perform well creating care plans were the monitoring and follow-up methods they chose. During class, methods to use for monitoring and followup were stressed to include both subjective and objective data to ensure safety and efficacy.
This course was instrumental in developing the thought processes for identifying and resolving drug-therapy problems. Due to its placement in the curriculum, the course facilitated early development of the skills and habits necessary for designing an effective care plan. Conversely, the students had limited exposure to therapeutics and evidence-based medicine. This obstacle was overcome by selecting patient cases that pertained to disease states covered in the current semester's Pathophysiology and Therapeutics course and performing in-class activities to identify primary literature and guidelines to common disease states.
CONCLUSION
The Pharmaceutical Care course met its goals to introduce the students to the application of pharmaceutical care and the processes pharmacists use to achieve effectiveness. In the future, the instructors plan to incorporate additional practice opportunities by increasing the number of cases. A case will be completed in class as a group to demonstrate the application of material and the thought processes students must develop as future pharmacists. The students will then complete individually up to 2 patient cases over the semester. In-class activity time will be allocated for students to work on these assignments so they can ask questions as they progress. This also affords the opportunity to use the active-learning activity of studentgenerated questions with the instructor providing recurrent feedback. 7 
